Recently the number of learning management systems (LMS) in educational institutions and companies is growing up; researches for evaluating the functionalities of these systems have published a lot. This paper addresses the problem of creating e-learning interface designs that are both effective and usable. It focuses on this challenge by proposing 10-criteria for e-learning interface design (10-CELID). 10-CELID provides a guide for e-learning interface designers to design effective and usable interfaces. 10-
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Related Work:
Researchers spend a lot of effort trying to find out what are the best criteria for interface design [7] . Design criteria referred to criteria that designers should meet in designing some system or device [8] . There are several researches on design principles [9] , heuristics [3] and criteria [10] . Their assumption is that when the guidelines are appropriately applied, they have a positive effect on the overall usability.
[11] Develop an organized set of design criteria for evaluating learning web sites. These criteria are categorized into three levels. The first level is content which contains credibility, clearness, currency and both accuracy and coverage as factors. The second level is the instructional design which contains objectives, practice, and feedback as factors. The last level is interface design which contains layout, consistency, information organization, navigation, and visual appeal as factors. Sam Joachim [12] proposed the same categories with almost the same criteria, but he replaced interface design level into usability and added learner support factor to this level.
[13] Propose four general areas to evaluate effectiveness of online learning materials. The first general area is usability with response time, navigation, scannability, and accessibility as factors. The second one is the use of multimedia by combining text, sounds, images, animation, and/or video effectively. The next one is effective design of practice exercises where (the quantity and quality of practice is a key feature of elearning. The last one is effective use of collaboration among learners and learners with instructors.
[14] Develop a model for measuring e-learner satisfaction including four main criteria. The first criterion is learner interface that is characterized by user-friendly, stable, easy to use, understand and easy to find the needed content. The second one is learning community that enables to discuss questions with teachers and other learners and to share content. The third one is up-to-date, sufficient, useful, and appropriate content. The last one is personalization that enables learners to choose what they want to learn and to control their learning progress.
[6] Develop a conceptual framework that combines web and instructional design parameters and associates them with the most prominent affective learning dimension, which is an intrinsic motivation. This framework included the following criteria: content, support, visual design, navigation, accessibility, interactivity, learnability, and motivation. DeLone and McLean [15] presented IS success model which is shown in figure 1 . This model includes constructs such as system quality (performance of the IS in terms of Proceedings of the 7 th ICEENG Conference, 25-27 May, 2010 EE217 -4 reliability, convenience, ease of use, functionality, and other system metrics), information quality (Characteristics of the output offered by the IS, such as accuracy, timeliness, and completeness), user satisfaction (approval or likeability of an IS and its output), etc.
Figure (1): DeLone and McLean IS success model
In 2009, the e-Learning Courseware Certification Program (eLCC) quality evaluation aimed to recognize and promote well-designed and self-paced e-learning courseware through examining the educational quality of e-learning courseware from four quality aspects. The first aspect is providing learners with accurate, appropriately organized, clearly expressed content. The second one is to provide navigational tools. The next aspect is instructional design with content objectives, instructional presentation, adequately designed practice, feedback and assessment. The last one is providing instructional media to sustain motivation for learning [16] . Cheng-Mei Hsu et al [17] proposed objective design criteria for web-based learning platforms. They added some criteria to those of eLCC such as content evaluation, help and assistance provision, the appropriateness of learning material, and the clearness of text.
10-Criteria for E-Learning Interface Design (10-CELID):
An effective teaching or learning through an e-learning system depends on many factors or criteria [18] . A theoretical model of e-learning interface design criteria is proposed in this section and summarized in figure 2 . A 10-criteria model helps developers of elearning systems to design effective and usable interfaces for learning materials. These criteria are classified and organized into the following categories and sub categories: 
Visual Design
Users judge e-learning systems on more than courses and content. Most learners make their decisions within seconds of seeing the design of the first page of the course. Opinion based on content and site features comes only after visual judgments. The overall appearance should be professional to engage learners. The design should make all needed options and materials for a given task visible without distracting the user with extraneous or redundant information. Visual design is important as it sends the message of the e-learning application. Visual design encompasses anything with visual characteristics such as: color, fonts, images, graphics, and layout [19, 20] . The visual design has four dimensions which are: legibility, consistency, attractiveness, and simplicity.
 Legibility
Legibility means that text is easily read. A display's legibility is critical and necessary for designing a usable interface. The designer should be able to determine a comfortable font style. High figure-ground contrast between text and background increases legibility. Dark text against a light background is the most legible [19, 20, 21] .
 Consistency
Consistency is creating a sense of interface layout and primary elements which are in a harmony within the LMS [19] . Consistency also means that the behavior of interface controls such as buttons, lists, and menu items are not changed within or among pages. Using the same or similar colors, fonts, and backgrounds for similar information enforces consistency [22, 23] .
 Attractiveness
Design success depends on attractiveness or visual appeal. Attractiveness means that the interface is pleasing to the eye and users enjoy and become engaged in the e-learning application. The visual appeal of courses helps in determining an e-learning initiative's success. Beautiful and attractive visuals can encourage learners to stick around a little longer [19] .
 Simplicity
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The visual design is preferred to be simple. Simple design means clear and uncluttered one. Crowded interfaces are difficult to understand and, hence, are difficult to impress the learner [22] .
Content Quality
Content is essentially the material used to convey the subject matter. It is expressed via text, graphics, audio, and other form of interaction [24] . In a report on the effectiveness of web-based instruction, [5] suggested that the quality of course content is the most important factor that determines the effectiveness of e-learning. Content quality is a multi-dimensional concept that covers six dimensions which are: accuracy, originality, authority, sufficiency, currency, and proper printing.
 Accuracy
The purpose of accuracy is to guarantee that the content is actually correct, factual, and exact. The language of the course content must be correct, clear and unambiguous both syntactically and semantically in order to be truly useful [20] . Some sources present factual material and others only represent the author's opinion. If the content is presented as fact, reference to verify the accuracy of the content should be available. While if it is an author's opinion, it may not be accurate because it may be biased or promote a particular point of view [11, 25] . Accuracy of available courses on the LMS is the responsibility of the author.
 Originality
Originality means that the sources and references of the content is clearly stated, whether original or borrowed, quoted, or imported. For learning interfaces, sources are given for the course, or links are provided to related sources of content to support effective learning. So, learners can verify and may understand the course through the original sources [21] .
 Authority
Knowing who created the content of the course and providing information about the author's experience/education determines whether the content is credible or not. Author's contact information is clearly presented to provide communication means with the author easily [25, 26] . Sufficiency means that learners are provided the learning material in breadth and depth in order to enable them to understand and meet the learning objectives [10, 25, 27] .
 Currency
Currency is to keep the content up-to-date. Nothing frustrates a user and limits his continuity with e-learning courses more than finding that the content is out of date [25] .
Accessibility
Accessibility refers to provide access for all users regardless of their physical abilities. E-courses should be designed and provided in different ways such as text, audio, and/or video. This helps normal learners and those with disabilities to access the learning materials easily. [10, 19, 20, 28, 29] . Accessibility has four dimensions which are: findability, shortcuts availability, textual content option for multimedia content, and browsers independence.
 Findability
Findability means that learners are able to find needed content quickly and easily throughout the online course, whether it is long or short, abstract or detailed, and theoretical or practical [19] .
 Shortcuts Availability
Some learners cannot manipulate a mouse or prefer using keyboard shortcuts than using the mouse. Therefore, keyboard shortcuts are generally employed to allow access to the most common commands easily. [28] .
 Textual Content Option for Multimedia Content
A text equivalent for every non-text element is provided. Every image, Java applet, Flash file, video file, or audio file that conveys content has an equivalent text-only version. This enables all learners especially visually impaired and those with slow dial-up connections at home to view all of the e-course units in high contrast text-only and without graphics and pictures [19, 29, 30] .
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Pages should be checked for compatibility on a range of browsers and screen resolutions [28] .
Ease of Use
The interface should be easy to use for all learners especially those of a little experience of using computers, Internet, and LMS. Easy use of e-courses is an important criterion to facilitate learners in finding what they are looking for and in helping them concentrate on their main learning goal. This can motivate them to reuse the application [10] . Ease of use criterion has two dimensions which are: learnability and help availability.
 Learnability
Learnability refers to how fast a learner who has never seen the user interface before acquires all the functionality of the interface [31]. Easy to learn user interface does not mean that no instruction is required, but that it is minimal and that learners can pick it up quickly and easily [32] .
 Help Availability
Help tools refer to help learners use a LMS effectively with a minimum number of errors. Some ways to minimize user errors and reduce the cost of mistakes and misuse may include: help menus, search menus and Frequently-Asked Questions [33] . Moreover, help may be represented in different forms such as images, videos, audios, or wizards.
Efficiency
Efficiency is the capability of the software product to provide appropriate performance, relative to the amount of resources used, under stated conditions [33] . Fast access to the content must be examined to ensure that learners requirements are continuously met [34] . Response time, page and graphics generation speed, and course download time are dimensions of efficiency:
Response time from one page to another is preferred to be less than 1 second. Response time of less than 10 seconds keeps within the limit of typical attention 
 Page Generation Speed
Page generation speed must be high enough to satisfy learners' demands. Every page in the course should be loaded in a reasonable time. If not, learners should informed of the expected time for completion [21, 23, 28] .
 Graphics Generation Speed
Graphics generation speed must be high enough to satisfy learners' demands. It is high when presenting a reasonable amount of small size and good quality graphics [28] .
 Course Download Time
Course download time must be kept to a minimum for learners with dial-up connections. If the load time is too long, learners may get frustrated and bored with the process and did not wait for the course to load [36] . A valuable option is to continue download if interruptions occur.
Functionality
Functionality refers to a set of functions that are provided to meet the stated and required needs [2, 29] . Search, enrollment, course description, scheduling, assessments, assignments, and course evaluation are some dimensions of e-learning environment functionality that are required to help learners utilize this environment effectively.
 Search
Search allows learners to rapidly look for a topic of interest in any or all of the e-courses and to easily retrieve the content they require.
 Enrollment
Course enrollment allows learners to enroll in a specific course. The enrollment checks if all prerequisites are satisfied [29] .
 Assessments
Assessments evaluate learner acquired knowledge according to the learning Assignments and exercises are included in learning materials to ensure that learners practice all learning objectives [10].
 Scheduling
Scheduling means providing announced for learners, instructors, courses, and classrooms [29] .
 Course Description
Every course must have a description which includes at least the following: the purpose of the course, target audience, prerequisites, learning objectives, structure of the course, estimated study time, technology and skills requirements, features of delivery and learner support [10, 37] .
 Course Evaluation
The main goal of course evaluation is to improve the learning environment. Course evaluation is beneficial because instructors can review how others interpret the learning environment strengths and weaknesses. Therefore enhancing the weak points improves the learning environment [38].
Understandability
An easily understandable e-learning interface helps learners to perform the correct operations. The better learners understand an interface, the more effectively they can use it, and the better they utilize the available functionality [29, 39] . Content organization, content consistency, and scannability are dimensions of understandability criterion.
 Content Organization
It is important to ensure that the content of the course is clearly organized. Content should be organized in a logical way that makes a course easy to read. Interfaces should be neither too busy nor too stark. Chunking is a useful strategy
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 Content Consistency
Content consistency means that the content of the course is in the same logical, visual, or physical form throughout the LMS. Consistency enables learners to more quickly build a mental model of a course and to understand how to find content [41] .
 Scannability
Learners tend to scan until they find something interesting and then they focus on it. The ability to skim the e-course allows learners to find their piece of information by scanning rather than reading [23, 40, 42 ].
Navigation
Navigation encompasses the range of ways a learner may move around an e-course, and the tools designers offer to help them. A LMS's navigational scheme and features allow learners to find and access information effectively and efficiently [10, 20, 28, 29] . Navigation criterion has two dimensions which are: navigation consistency and navigation tools availability.
 Navigation Consistency
Locating navigational tools in the same place on each page of the course leads to a quick understanding of the navigation's function [19, 28] .
 Navigation Tools Availability
Learners should be offered various ways to find information and to move around a course such as a tree of available courses, list of topics, search functions, help, clearly labeled sections, page numbers, etc. The learner must be able to move forward/backward through the learning material and easily indicate location [19, 43] .
Motivation
In order for the learning to be effective, offering motivational strategies for learners keeps them engaged in the e-learning material. Providing dimensions such as
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 Interaction
Asynchronous communication technologies (such as a bulletin board and email) and synchronous communication facilities (such as chat sessions and discussion boards) are used in e-learning to engage learners in the exchange of ideas or information. Sharing thoughts and explaining learning matter to other learners is motivating and important. Interaction between instructor and learners can assist them with their learning through providing appropriate support during their online studies for enhancing their learning and enabling them understand their courses [20, 44] .
 Competitions
Learners need a competence framework in e-learning application to keep them engaged and motivated. A competence framework in e-learning can be included through assessment component.
 Feedback
Feedback is particularly important to the effective delivery of e-learning courses [5] . Feedback is information the learners receive from the LMS as the result of their actions. Adequate feedback on learners' assignments and questions is important and constructive to evaluate their studies. Giving learners feedback when they take assessments is a valuable way to help them know if their answers are correct or incorrect [11, 19, 22, 29] .
Satisfaction
Learner satisfaction has been found to be an important component in the effectiveness of e-learning systems [5] . Satisfaction encourages learners to continue using the LMS. Satisfaction tells whether learners are happy or not, when they used the LMS, how likely they are to return, whether they will recommend it to others, and much more [20, 33] .
Conclusions and Future Work:
Some previous studies focused on usability issues while others concentrated on eProceedings of the 7 th ICEENG Conference, 25-27 May, 2010 EE217 -14 learning effectiveness. This paper addressed this challenge by developing the 10-criteria model for e-learning interface design. These criteria are selected carefully from previous work. Developers and instructional designers who follow these criteria are able to guarantee the effectiveness and usability of e-learning interfaces. 10-CELID proposes ten valuable criteria. The first criterion, visual design, is important because learners become engaged in the legible, consistent, attractive, and simple e-learning interface. Then, it emphasizes that the content quality is the most important criterion which determines the effectiveness of e-learning. Accuracy, originality, authority, sufficiency, and currency assure the content quality. In addition, keeping the content organized, consistent, and scannable allows learners to find the needed information quickly and easily.
Providing options such as findability, shortcuts, textual content, and browsers independency are necessary to overcome the challenge of accessibility. Learners need to be offered different navigational tools to move around the learning material easily. Presenting a set of appropriate functions such as search, help, assessments, assignments, and course evaluation is useful in order to meet learners' needs, but easy to learn and use these functions is more valuable.
Efficiency is the most important criterion that determines e-learning usability because efficient e-learning interface satisfies learners' demands. Along with these criteria, offering motivational strategies such as interaction, competitions, and feedback keeps learners engaged in the learning material.
As a result, these criteria if appropriately applied, they are highly expected to have a positive effect on the learners' satisfaction. Authors of this paper intend to apply 10-CELID on a sample of e-learning users in different e-learning courses to evaluate effectiveness and usability of e-learning environment. In addition, they will analyze the relationships of the proposed criteria and study the impact of these criteria on both elearning effectiveness and usability.
